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The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

AecfectedOfficer ^ annCXeS ' * " tranSmi " ed ,0 the Inter nati 0 nal Bureau for communication to all 

Where required by any of the elected Offices, the Intemat.onal Bureau will prepare an English translation of the report 
(but not of any annexes) and will transmit such translations to those Offices. " 

REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing translations 
and paymg national fees) w.thin 30 months from the priority date (or later in some Off.ces)(Art,cle 39( T))(see also the 
reminder sent by the International Bureau with Form PCT/IB/30 1 ). M 

a W ^ e n r !. a t tranSl r tl0n ° f lntern l ational Wication must be furnished to an elected Office, that translation must contain 
nrenarl nH ™l T to , in ' erna ? onal P«*™naiy examination report. It is the applicant's responsibility to 
prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the PCT 
Applicant s Guide 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority and 
is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 7 sheets, including this cover sheet. 



Xj This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 4 sheet(s). 
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Basis of the report 




International application No. 
PCT/AU2003/001006 



5. 



X the claims, 



X the drawings, 



With regard to the elements of the international application:* 
| | the international application as originally filed. 

fx] the description, pages 1-81 and 86 , as originally filed, 
pages , filed with the demand, 
pages , received on with the letter of 
pages , as originally filed, 

pages , as amended (together with any statement) under Article 19, 
pages , filed with the demand, 

pages 82-85, received on 16 November 2004 with the letter of 16 November 2004 
pages 1/9-9/9 , as originally filed, 
pages , filed with the demand, 
pages , received on with the letter of 
the sequence listing pan of the description: 

pages 1-84 , as originally filed 

pages , filed with the demand 

pages , received on with the letter of 

With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 

which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

| | the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55 2 
and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 

preliminary examination was carried out on the basis of the sequence listing: 
| | contained in the international application in written form. 

| | fi l e d together with the international application in computer readable form 

| | furnished subsequently to this Authority in written form 

fxl furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 

| | The amendments have resulted in the cancellation of: 
1 [ the description, pages 
[ ] the claims, Nos. 
| | the drawings, sheets/fig. 

I I This re P ort has bee n established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



□ 

Xl 



Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17). 

Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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II. Priority 



International application No. 
PCT/AU2003/001006 



1 . Q This report has been established as if no priority had been claimed due to the failure to furnish within the prescribed time 
limit the requested: 

[~l co Py of the ea riier application whose priority has been claimed (Rule 66.7(a)). 
I I translation of the earlier application whose priority has been claimed (Rule 66.7(b)). 



2. [Xj This report has been established as if no priority had been claimed due to the fact that the priority claim has been found 
invalid (Rule 64.1). ' 

Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant date. 



3. Additional observations, if necessary: 



une 



It appears some of tnc claims of the application may not be entitled to the claimed priority date as the information 
was disclosed by some of the inventors of the instant application in an earlier document, Wilanowski T et al (J 
2002) Mech Dev. 1 14(1-2): 37-50 (Dl) more than 12 months before the filing date of the Application 
Mammalian MGR and BOM sequences are disclosed in this document. The only sequences that appear to be 
entitled to the claimed priority date are those related to SOM. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 

and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 11 and 13-15 YES 

Claims 1-10 and 12 NO 

Inventive step (IS) Claims 13 YES 

Claims 1-12, 14 and 15 NO 

Industrial applicability (IA) Claims 1-15 YES 

Claims jyQ 

2. Citations and explanations (Rule 70.7) 

The following citations from the International Search Report are referred to in this report: 
Dl = Wilanowski T et al (June 2002) Mech Dev. 1 14(1-2): 37-50. 
D2 = Ting SB et al (2003) Biochem J. 370(Pt 3): 953-62. 

D3 = Strausberg RLet al. (2002) Proc. Natl. Acad. Sci USA 99(26): 16899-16903. 

D4 = WO 2003/006618. 

D5 = WO 2002/070539. 

D6 = WO 2002/071928. 

D7 = WO 2002/030268. 

D8 = EP 1074617. 

D9 = DGENE Abstract Accession No. AAG67096, CN 1303939. 
D10 = WO 2000/058473. 
Dll = WO 2001/075067. 

D12 - Huang N & Miller W L (2000) J Biol. Chem. 275(4): 2852-2858. 

The invention appears to reside in the identification of mammalian homologues to the drosophila grainyhead 
transcription factor, specifically MGR, BOM and SOM transcription factors as identified in SEQ ID NOs: 1-16. 

As discussed in section 11(3), Dl , published one month before the earliest priority date of the instant application, 
appears to invalidate the priority claim for the invention relating to MGR and BOM sequences. Given this, 
documents D2-D6, although published after the priority date of the present application, appear to be represent 
prior art with respect to claims relating to MGR and BOM. 

Furthermore, D4-D6 are patent documents with earlier priority dates than the present application. Thus even if 
the priority date for MGR and BOM can be established as the date of filing of the basic application, D4-D6 will 
still be relevant in National phase examination in some states, such as Australia. 

Continued in supplemental box, 
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Certain documents cited 
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International application No. 
PCT/AU2003/001006 



1. 



Certain published documents (Rule 70.10) 

Application No. Publication date 



Patent No. 



WO 2003/006618 
WO 2002/070539 
WO 2002/071928 



(day/month/year) 



23 January 2003 
12 September 2002 
19 September 2002 



Filing date 
( day/mon th/year j 



■L 



10 July 2002 
5 March 2002 
14 March 2002 



Priority date ( valid claim) 
(day/month/year) 



12 July 2001 
5 March 2001 
14 March 2001 



SEQ ID NO: 30 of WO 2003/00661 8 (D4) is 99% and 91% .dentical to SEQ ED NOs: 8 and 16 of the present invention 
respectively. Th.s document was published after the claimed pnonty date of the present invention However Z 
document has an earlier pnonty date than the present application and may be relevant to cla,ms 1-10 and 12 in National 
phase examination in some states, such as Australia. 

SEQ ID NO: 1342 of WO 2002/070539 (D5) is 100% and 75% identical to SEQ ID NO: 6 and 14 of the present 
mvenuon respectively. SEQ ID NO: 91 of WO 2002/071928 (D6) is 99% and 94% identical to SEQ ID NO 6 and 14 

How" P e ?X \ C T C i Vely - J hCSC do u CU T CntS are P ubHshed after the P™"* *** of the present application 

However the pnonty date for this appl.cat.on has been found invalid (see box II above). Therefore these two 

?o°MGranrBOM Vant determimng n ° Vdty and inventive ste P < see box V below for more details) of claims relating 



2. Non- written disclosures (Rule 70.9) 
Kind of non-written disclosure 



Date of non- written disclosure 
(day/month/year) 



Date of written disclosure referring to 

non- written disclosure 
(day/month/year) 
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(To be used when the space in any of the preceding boxes is not sufficient) 
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International application No. 
PCT/AU2003/001006 



Continuation of Box V2 

NOVELTY AND INVENTIVE STEP 

Firstly, the applicant has considered that the five documents cited that are published prior to the international filing date 
but later than the priority date claimed need not be further considered. The applicant is directed to box II which 
questions the priority claim for the sequences. The only sequences that appear to be entitled to the claimed priority 
date are those related to SOM. J 

Dl discloses further characterisation of BOM and MGR sequences and the identification of an additional family 
member Sister of grainyhead (SOM) (see page 44 left column, last paragraph - right column first paragraph and figure 
9), which appears to represent the applicant's SOM sequence. . s c 

As such the citation teaches toward the SOM nucleic acids and peptides of claims 1-6 and the animal model and 
assessment system of claims 14 and 15, thereby depriving these claims of an inventive step. 

^nd a< ,hew n H the f Clta ! ,0n a,s ° de P riv u es u claim . 1 1 of a n >nventive step. Disclosure of MGR and BOM, their characteristics 
U idiml t rt he?l P r ^ d «b°th information and the incentive to apply the standard method of database analys.s 
to identify further members of the family and to characterise their expression patterns are recited in claim 11. 

D2 discloses the identification and characterisation of human Sister of mammalian grainyhead (SOM) and compares 
this sequence to MGR BOM and GRH sequences. Although this document was published after the c aimed pnonry 
date, the priority date for MGR, BOM and GRH has been found invalid (see Box II above). Therefore claim 11 lacte an 
inventive step with respect to the use of MGR and BOM sequences to identify further members of grainyTead famHy 

of ^jSSfv 1 ^ H 311 *? S t qUCnCe informatlon relatin 8 to a P r °*.n of interest to identify further members 

ot that tamily and to then characterise their expression patterns. 

mvemivl 0 ^? 1 ^^ haVC a J alid / ri c , S Cl3im ' conseQuen tly ™ does not appear to impact on the novelty and 
inventive step of claims restricted to SOM. 

^ni S o° SeS th ^ r identlf,catio l n and sequencing of multiple cDNA clones containing complete ORFs from human and 
Z , T , , US£ gram ^ ead - hkc ^ A a "d human SOM grainyhead mRNA were identified. These sequences 
a nnl> , J" l ° P3rtS ° f thC T USe MGR ' mOUSe BOM and human SOM sequences identified in the present 

mvahd fsee B^Tnv.T™ * ? f ^ ** ^ H ° WeVCr ' the P nontv da * has been found 

invalid (see Box II above). Therefore, for the reasons discussed above, claim 1 1 lacks an inventive step in light of D3. 

D4 discloses the isolation of nucleic acid associated polypeptide sequences and methods of using these polypeptides 
for example infreatmg disease. The polypeptides may be transcription factors. SEQ ID NO- 3o!s 98 7% and 91 4% 

nubt? d°f V 8 S ? Q ^ N ° : 16 ° f the preSCnt a PP Hcatlon < SOM 4«k»). Th docume" was 
t£ t H Pn0nt T K ate u° f ?" PrCSent a PP Hcat '°n- The claims to SOM appear to have a valid priority claim 

Thus, the claims are novel but this document may be relevant in National phase examination in some States 

D5 discloses nucleic ac id and polypeptide sequences from the human genome and methods of treatment using these 

6 and SEO m NO^f ^T' l^l™ SEQ ™ ^ 1342 * 100% and 74 7% ' dent '~ J to SEQ ID NO: 

QOR Th^ respectively (BOM). The corresponding nucleotide sequence is SEQ ID NO: 394 (see page 

n,ie t 1 P V b, ' Shed aftCT thC Pn ° rity date ° f the P resent application. However, as the pnonty dafe is in 

question the document is relevant to the novelty and inventive step of claims 7-10 and 12. 

Continued in supplemental box II. 
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Continuation of Supplemental box I 

D6 discloses nucleic acid molecules and proteins associated with ovarian cancer and methods of treatment comprising 
use of these sequences. SEQ ID NO: 91 is 99.4% and 94.1% identical to BOM SEQ ID NO- 6 and SEQ ID NO- 14 
respectively. Due to the high degree of homology these proteins are expected to inherently have transcription factor 
activity. This document was published after the priority date of the present application. However, as the priority date 
is in question the document is relevant to the novelty and inventive step of claims 7-10 and 12. 

D7 discloses genes whose expression is altered in prostate cancer and methods of treatment based on the use of these 
sequences. SEQ ID NO: 2 is 99.4% and 94.1% identical to BOM SEQ ID NO: 6 and SEQ ID NO- 14 respectively 
Due to the high degree of homology these proteins are expected to inherently have transcription factor activity As 
such, the citation is relevant to the novelty and inventive step of claims 7-10 and 12. 

D8 discloses multiple human cDNA sequences and their protein sequences and the use of these sequences to identify 
and characterise further related sequences. SEQ ID NO: 18202 is 99.4% and 94.1% identical to BOM SEQ ID NO- 6 
and SEQ ID NO: 14 respectively. Due to the high degree of homology these proteins are expected to inherently have 
transcription factor activity. As such the citation deprives claim 1 1 of an inventive step. It is standard practice in the 
art to use sequence information relating to a protein of interest to identify further members of that family and to then 
characterise their expression patterns. 

D9 discloses a polypeptide transcription factor 43 and the nucleotide sequence that encodes the protein It also 

QQ S !o/ Se o S , U oo / ° f ^of? t0 diSeaSCS associated with Physiological or genetic factors. The protein sequence is 
99.4%, 94.9% and 91% identical to SEQ ID NO: 2, SEQ ED NO: 4 and both SEQ ED NO: 10 and 12 respectively As 
such the citation deprives claims 7- 1 0 and 1 2 of novelty and an inventive step. 

D10 discloses nucleotide sequences that encode ORFs coding for polypeptides and use of theses sequences to treat 

ut a ™ Q ° : 3956 (page 31 16) 15 902 % ' 96% and 931% identical to SEQ ED NO: 2, SEQ ED NO- 4 and 
both SEQ ED NO: 10 and 12 respectively. Therefore, for the reasons discussed above, claims 7-10 and 12 lack novelty 
and an inventive step. J 

Dl 1 discloses nucleic acid and polypeptide molecules from the human genome and methods of treatment using these 
sequences. SEQ ED NO: 42303 is 100% and 96.6% identical to SOM SEQ ID NO: 8 and SEQ ED NO- 16 respectively 
The sequences inherently encode a transcription factor due to the high degree of homology. Therefore claims 1-10 and 
12 lack novelty and an inventive step and claims 1 1, 14 and 15 an inventive step in light of Dl 1. 

D12 discloses the LBP-32 protein and nucleic acid sequences. The LBP-32 protein has subsequently been determined 
to be identical to human MGR transcription factor. The sequence is 100% identical to SEQ ED NO- 4 therefore for the 
reasons discussed above claim 1 1 lacks an inventive step in light of D12. 
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CLAIMS 

1. An isolated nucleic , acid molecule comprising a sequence of nucleotides encoding 
or complementary to a sequence encoding a mammalian transcription factor 
comprising an amino acid sequence selected from SEQ ID NO:8 (human SOM), 
SEQ ID NO: 16 (murine SOM) and an amino acid sequence having at least 75% 
identity to SEQ ID NO:8 or SEQ ID NO:l6 after optimal alignment 

2. The isolated nucleic acid molecule of claim 1 wherein the mammalian transcription 
factor is encoded by a nucleotide sequence having at least 75% identity after 
optimal alignment to one or more of SEQ ID NO:7 (human son) or SEQ ID NO:15 
(murine $cm) or a nucleotide sequence capable of hybridizing to SEQ ID NO:7 or 
15 or a complementary form thereof under stringency conditions. 

3. The isolated nucleic acid molecule of claim 1 or 2 encoding a polypeptide 
comprising an amino acid sequence selected from SEQ ID NO:8 and SEQ ID 
NO:16. 

4. The isolated nucleic acid molecule of claim 1 comprising a nucleotide sequence 
selected from SEQ ID NO:7 and SEQ ID NO:15. 

5. An isolated nucleic acid molecule comprising the nucleotide sequence setforth in 
SEQIDNO:7, 

6. An isolated nucleic acid molecule comprising the nucleotide sequence setforth in 
SEQ ID NO: 15. 
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7. Use of an isolated nucleic acid molecule comprising a sequence of nucleotides 
encoding or complementary to a sequence encoding a mammalian homolog of 
Drosophila grh wherein the nucleic aeid molecule encodes a transcription factor 
selected from human SEQ ID NO: 2 (MGR p49), SEQ ID NO: 4 (human MGR 
p70), SEQ ID NO: 6 (human BOM), SEQ ID NO: 7 (human SOM), SEQ ID NO: 
10(murine MGR p61), SEQ ID NO: 12 (murine MGR P 70), SEQ ED NO: 14 
(murine BOM) and SEQ ID NO: 16 (murine SOM) or transcription factor having at 
least 65% identity to SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, 
SEQ ID NO:10, SEQ ED NO:12, SEQ ED NO: 14 or SEQ ID NO: 16 after optimal 
alignment in the manufacture of a medicament for the treatment of spinabifida or 
other physiological or genetic disorder. 

8. Use of claim 7 wherein the mammalian homolog comprises a nucleotide sequence 
having at least 75% identity after optimal alignment to one or more of SEQ ED NO: 
17, SEQ ID NO: 34, SEQ ID NO: 36 and SEQ ED NO: 38 or comprises a 
nucleotide sequence capable of hybridizing to SEQ ED NO: 17, SEQ ID NO: 34, 
SEQ ID NO: 36 and/or SEQ ID NO: 38 or a complementary form thereof under 
stringency conditions. 

9. Use of claim 7 wherein the nucleic acid molecule comprises a sequence of 
nucleotides encoding a polypeptide having transcription factor activity and 
comprising an amino acid sequence selected from SEQ ID NO:2, SEQ ED NO:4, 
SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO: 14 and 
SEQ ID NO: 16. 

1 0. Use of claim 7 wherein the nucleic acid molecule comprises a nucleotide sequence 
selected from SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ ID 
NO:9, SEQ ID NO:ll, SEQ ID NO:13 and SEQ ID NO:15. 
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11. A method of identifying a nucleotide sequence likely to encode an M-GRH 
transcription factor, said method comprising interrogating a mammalian genome 
database conceptually translated into different reading frames with an amino acid 
sequence defining Brosophifo GRH or any one of SEQ ID NO:2, SEQ ID NO:4, 
SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14 and 
SEQ ID NO: 16 and identifying a nucleotide sequence corresponding to an amino 
acid sequence having at least about 70% similarity to Drosophila GRH or to any 
one of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ ID 
NO:10, SEQ ID NO:12, SEQ ED NO:14 and SEQ ID NO:16 and then determining 
that the nucleotide sequence exhibits a restricted pattern of expression. 

12. Use of an isolated mammalian transcription factor which is a homolog of 
Drosophilia grainyhead (GRH) selected from human SEQ ID NO: 2 (MGR p49), 
SEQ ID NO: 4 (human MGR p70), SEQ ID NO: 6 (human BOM), SEQ ID NO: 8 
(human SOM), SEQ ID NO: 1 0 (murine MGR p61), SEQ ID NO: 12 (murine MGR 
p70), SEQ ID NO: 14 (murine BOM) and SEQ ID NO: 16 (murine SOM) and a 
molecule having at least 75% identity to SEQ ID NO:2, SEQ ED NO:4, SEQ ID 
NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ED NO:l4 or SEQ ID 
NO:16 after optimal alignment in the manufacture of a medicament for the 
treatment of spinabifida or other physiological or genetic disorder. 

13. A method for detecting an embryo with a propensity to develop spinabifida said 
method comprising contacting said embryo or a cell therefor with agents capable of 
detecting the level of expression of a transcription factor selected from human SEQ 
ED NO: 2 (MGR p49), SEQ ID NO: 4 (human MGR p70), SEQ ID NO: 6 (human 
BOM), SEQ ID NO: 8 (human SOM), SEQ ID NO: 10 (murine MGR p61), SEQ 
ID NO: 12 (murine MGR p70), SEQ ID NO: 14 (murine BOM) and SEQ ID NO: 
16 (murine SOM) and a molecule having at least 75% identity to SEQ ED NO:2, 
SEQ ED NO:4, SEQ ID NO:6, SEQ ED NO:8. SEQ ED NO: 10, SEQ ED NO:12, 
SEQ ID NO: 14 or SEQ ED NO:16 after optimal alignment. 
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14. An animal model comprising a genetically modified animal comprising a 
nucleotide insertion, deletion* addition and/or substitution in a nucleic acid 
molecule comprising a nucleotide sequence having at least 75% identity after 
optimal alignment to one or more of SEQ ID NO;7 (human sow) or SEQ ID NO: 1 5 
(murine som) or a nucleotide sequence capable of hybridizing to SEQ ID NO:7 or 
15 or a complementary form thereof under stringency conditions of claim 2, 

15. A medical assessment system comprising the animal model of claim 14. 
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